INTRODUCTION
An accurate estimation of evapotranspiration (ET) is essential for the determination of actual plant water requirements and water resource planning. Effective water management is a main component of a successful water conservation plan (Mondéjar-Jiménez et al., 2011; Ferrari et al., 2010) . Accurate determination of ET can be a viable tool in better utilization of water resources through well-designed irrigation management programs. Reliable estimates of ET are also vital to develop criteria for in-season irrigation management and changes on the water balance (Ortega-Farías, 2009 ).
Vine water status is dependent on soil and climate characteristics (van Leeuwen et al., 2004) . Soil influences vine water status through its water-holding capacity. Climate acts on vine water status through rainfall and Reference Crop Evapotranspiration (ETo). Seasonal ET depends upon environmental conditions, characteristics of the crops (such as trellis system and row spacing in vineyards), and cultural practices (such as canopy management). Accurate estimation of vineyard ET can provide a scientific basis for developing irrigation management.
Atmospheric monitoring of weather data to calculate evapotranspiration and sensors for monitoring soil water content have been used for scheduling irrigation in agriculture (Allen et al. 1998) . Seasonal grape ET has been reported to range from 687 to 1,350 mm (Williams et al. 2003; Williams and Ayars 2005a; Netzer et al. 2009; Rodriguez et al. 2010) . Crop evapotranspiration (ETc) is often estimated by multiplying reference crop evapotranspiration (ETo) by a crop coefficient (Kc): ETc = Kc x ETo (Allen et al. 1998) . The factors determining the Kc are stage of crop growth, canopy height, local climate, architecture and cover, and crop management among others.
'Serra Gaúcha' Region is the largest and most important wine region in Brazil, accounting for about 85% of the national wine production. Vineyards encompassed about 40,000 ha of which 1,481 ha are in Pinto Bandeira-RS distributed in 478 grape farmers (De Melo, 2015) .
Although water is an abundant resource in this region whose rain annual depth is high, due to soil characteristics as shallow depth with waterproof horizons near the surface, the water may not be available sometimes among the year (short droughts).
Several factors that make influence on the grape evapotranspiration (ETc) estimation in the 'Serra Gaúcha' region is conditioned by the topography. These topoclimatic variability generates different ET rates in the vineyards (Flores et al, 2005) . The goal of this study was to assess the spatial and seasonal ET measurements in different micrometeorological conditions and their relations in the water requirement of Chardonnay vineyards.
MATERIAL AND METHODS

Experimental sites
The experimental sites in "Serra Gaúcha" region selected was three micrometeorological station close to Vitis vinifera cv. Chardonnay vineyards. Two were installed in Pinto Bandeira, RS into the commercial vineyards: 1) Geisse Winery (29°09'04"S; 51°25'38"W) about 740 m above sea level, and 2) Don Giovanni Winery (29°05'51"S; 51°26'21"W) about 690 m above sea level. The third one was installed in Bento Gonçalves at 624m above sea level (29°09'52"S; 51°32'03"W).
Vineyards
Similar soil texture of the three-selected-vineyards was silty clay loam with a 0.5 m maximum depth, medium water infiltration rate and water table within the reach of the roots.
Grape vertical positioning system vineyards were Guyot pruned about July/August and trained with a vertical shoot positioned trellis, with two fixed and two movable wires. Vine density was about 4500 vines ha -1 . Usually phenological phases dates are: pruning (P) to budding (B)
(between late July to late August); B to full flowering (FF) (between beginning of September to beginning to November); FF to beginning of maturation (BM) (between beginning of November to late December) and BM to harvest (H) (late December to middle of January). The study covers 2014/2015 phenological cycle.
ET estimation
Automatic micrometeorological stations were installed on the experimental vineyards to take half-hourly air temperature (Celsius), air relative humidity (%), wind speed (m s -1 ), solar radiation, Rs (W m -2 ) and rainfall (mm) and compared to 1962-2016 climatological averages.
It was used FAO56 approach to net radiation (Rn) and soil heat flux (G) calculations and then reference crop evapotranspiration (ETo) calculation by Penman-Monteith equation (Allen et al., 1998) (Allen et al., 1998) . Based on 10 years-phenology studies of the Chardonnay variety (Mandelli et al., 2003 , it was adopted Kc values mentioned above at the appropriate phenological stages (dates).
Vine water status
Vine water status was assessed with the pressure chamber technique (Scholander et al., 1965) . Stem water potential (Choné et al., 2001) was measured with a pressure chamber in one of the water requirement critical phenological phase. The measurements were taken on exposed and shaded leaves covered with an opaque plastic bag one hour prior to measurement. Each measurement was replicated 6 times, on 6 individual vines.
ET Remote Sensing data
Flight campaign collecting measurements were carried out during February 10th on experimental vineyard that is relatively flat and uniform. It was used a helicopter-based unmanned aerial vehicle (UAV) equipped with multispectral camera for the generation of very high spatial resolution images that can be used as inputs in the remote sensing energy balance algorithms to estimate spatial variability of energy balance components. In this study was used METRIC algorithm and surface temperature data closed to flight time. 
RESULTS AND DISCUSSION
ET spatial and seasonal variability
ET measurements from all three sites indicated a slight variation on water requirement on 2014/2015 Chardonnay phenological cycle ( Table 2) climatological data Rainfall x Chardonnay ET (Table 3) for Bento Gonçalves, RS. Results
shows that are deficit in some Chardonnay cycle (ET ˃ Rain) from beginning of maturation to harvest phenological stage and that deficit are occurring more frequently in the last decades.
Probably vineyards in Cave Geisse Winery (Pinto Bandeira-RS) were more water stressed than vineyards in Bento Gonçalves due shallow soil depth with waterproof horizons near the surface and more ET rate results of greater solar radiation and wind speed values. 
CONCLUSIONS
It was observed that even in the same mesoregion, the vineyard water requirement of the same variety and with similar cultural management has a slight variation. Results shows that are deficit in some Chardonnay cycle (ET ˃ Rain) from beginning of maturation to harvest phenological stage and that deficit are occurring more frequently in the last decades. Future improvements in ET measurements using a Eddy Covariance and Surface Renewal ET flux station combined to remote sensing data and midday stem water potential will show more accurate climatological water balance for vineyards in Serra Gaúcha.
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